Abstract: The replacement substituent constants 6 +, for some five-membered heteroaromatic rings were determined from 170 NMR substituent chemical shifts of the carbonyl group in trifluoroacetyl derivatives, and from log ks for solvolyses of heteroaryl analogs of 1-tert-butylbenzyl bromide and chloride. No agreement with literature values could be found. Preliminary accounts of such observations are given.
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Five-membered heteroaromatic rings could be considered to be derived from the replacement of the -CH=CH-moiety in benzene by a specific heteroatom. (1) Heteroaromaticity and heteroaromatic reactivity have long been the theme of continuous interest, as may be exhibited by the appearance of recent reviews(2,3) and communications. (4) Applications of Hammett-type correlation analyses to heterocyclic systems have been reviewed. (l,5,6) The heteroatom in the molecule might be regarded as a substituent, and the replacement substituent constants(l), or aryl values(7), for heteroaryl groups were determined and were compiled(6) nearly twenty years ago. Those values exhibit large variations, e. g., 6' = -0.13 to -1.32 for 2-fury1 group, much larger than that has been found for substituent groups in benzene derivatives.(8) The heteroatom is likely to play an important role, and to our knowledge, has not been examined in detail. Therefore, we undertook to redetermine certain 6 + constants for five-membered heteroaryl groups by using approaches that are differed from those employed by previous authors.
In a previous study we observed an excellent linear correlation of oxygen-17 substituent chemical shifts (SCS) for various trifluoroacetyl derivatives of substituted benzenes with 6 + constants. ( 9 ) A linear relationship was obtained, (eqn. the 6 + value for heteroaromatic 1) which could be useful in estimating ring systems. 6 = 2 4 . 6 6' + 556. 3 Four trifluoromethyl ketones, namely, 2-and 3-trifluoroacetylfuran (1--2) and 2-and 3-trifluoroacetylthiophene (1-4) were prepared,(lO) and the 170 NMR chemical shifts were measured(9) according to literature procedures. The observed 6(170) Inconsistency between calculated and literature(6) values is obvious, even for those derived from solvolytic rate constants. (11,12) Since 6 + constants were first defined from log ks for solvolyses of tert-cumyl (2-aryl-2-propyl) derivatives,(l3) a detailed study on the observed disagreement seemed to be worthwhile. The influence of solvents on chemical phenomena in solution has been studied by quite a number of researchers for many years.(l4) GrunwaldWinstein equations (eqns 2 and 3 ) , in which k is the rate constant, Y is the solvent ionizing power and N is the solvent nucleophilicity, have widely been used as mechanistic probes for characterizing solvolytic processes.(l5)
To study the solvolytic mechanism of benzylic substrates, four YBnX scales have been developed for chlorides(l6), bromides(l7), p-nitrobenzoates(l8) and tosylates(l9), respectively. Certain advantages of using these new scales, such as the detection of nucleophilic solvent intervention in the solvolysis of some tertiary benzylic systems, have been demonstrated by the observation of deviation from excellent linear correlations (R 2 0.99) in log k -YBnX plots. (20, 21 ) Therefore, it is highly desirable to examine the existence of solvent intervention in solvolysis of 1-arylethyl substrates, from which many literature values of d + constants (6) for heteroaryl groups have been determined. Indeed, a preliminary study on the solvolysis of l-chloro-l-(2-thienyl)ethane (5) showed dispersion in the plot when eqn. 2 was used, despite the availability of only eight data points due to the high reactivity. of 1-aryl-2,2-dimethyl-1-propyl substrates has been proved,(19,22) the 1-heteroaryl   analogs , 1-(2-furyl) -, 1-(3-furyl) -, 1-(2-thienyl) -, and 1-(3-thienyl) -2,2-dimethylpropyl chlorides (6-2) and the corresponding bromides (10- correlations are illustrated in FIGURE 1. The d + constants for heteroaryl rings could thus be determined by using 5-9 and 11-13 as references, in which no significant solvent intervention would be present in the solvolysis. The rate constants for the solvolysis of several l-aryl-2,2-dimethyl-l-propyl chlorides (14) . (25) and bromides (l5) (26) have already been measured, and could be used for this purpose. The significant difference exhibited in the case of 3-fury1 group is remarkable. It should also be noted from TABLE 3 that poor linear correlation with YBnBr was realized for 3-fury1 substrates 1 and 11.
The low aromaticity for furan molecule(2,4) might be relevant to these phenomena. Further study is in progress.
